The CCAAT box in the proximal SERCA2 gene promoter regulates basal and stress-induced transcription in cardiomyocytes.
The cardiac sarco/endoplasmic reticulum Ca2+-ATPase-2a (SERCA2a) is vital for the correct handling of calcium concentration in cardiomyocytes. Recent studies showed that the induction of endoplasmic reticulum (ER) stress (ERS) with the SERCA2 inhibitor Thapsigargin (Tg) increases the mRNA and protein levels of SERCA2a. The SERCA2 gene promoter contains an ERS response element (ERSE) at position -78 bp that is conserved among species and might transcriptionally regulate SERCA2 gene expression. However, its involvement in SERCA2 basal and calcium-mediated transcriptional activation has not been elucidated. In this work, we show that in cellular cultures of neonatal rat ventricular myocytes, the treatment with Tg or the calcium ionophore A23187 increases the SERCA2a mRNA and protein abundance, as well as the transcriptional activity of two chimeric human SERCA2 gene constructs, containing -254 and -2579 bp of 5'-regulatory region cloned in the pGL3-basic vector and transiently transfected in cultured cardiomyocytes. We found that the ERSE present in the SERCA2 proximal promoter contains a CCAAT box that is involved in basal and ERS-mediated hSERCA2 transcriptional activation. The EMSA results showed that the CCAAT box present in the ERSE recruits the NF-Y transcription factor. Additionally, by ChIP assays, we confirmed in vivo binding of NF-Y and C/EBPβ transcription factors to the SERCA2 gene proximal promoter.